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INTRODUCTION 


This  report  is  herein  presented  as  a  portion  of  the  Computer, 
Launch  and  Separation  Problem  (CLASP)  Program.  Ueporta  for  the 
other  phases  of  the  program  are  not  covered,  except  as  necessary 
to  define  the  subject  herein.  N 

Project  CLASP  was  an  extensive  investigation  of  "E"  and  "P" 

Series  Atlas  Missile  System  failures  in  order  to  analyze, 
isolate  and  define  the  critical  areas  associated  with  staging, 
guidancs  and  other  problems  that  may  have  been  defined  and  to 
devise  and  prepare  design  fixes  to  correct  the  problems. 

An  investigation  of  possible  problem  areas  in  the  staging  of 
Atlas  "E"  and  "F"  miusiles  was  conducted  as  a  portion  of  the 
program  in  order  to  determine  the  mode  of  failure  of  71E,  8F,  and 
136F.  The  failure  of  the  three  missiles  was  directly  attributed 
to  loss  of  sustainor  hydraulic  pressure  after  initiation  of 
staging. 

The  separation  latch  system  functions  at  time  of  staging.  A 
malfunction  of  one  or  more  latches  could  contribute  to  collision 
of  booster  with  missile  fuel  tank  or  a  time  delay  which  could 
induce  loads  into  the  structure  that  would  contribute  to  a 
failure  moohaniam. 

An  investigation  of  Lugineering  Drawing  tolerances,  manufacturing 
methods  and  Inspection  reports  indicated  several  possible 
failure  mechanisms  could  exist. 

The  separation  latch  test  plan  was  formulated  to  test  the 
known  conditions  as  part  of  the  component  test  portion  of  the 
CLASP  Program. 
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8.0 


2.1 


8.2 


SUMMARY: 

TEST  FIXTURE 


Four  latch  assemblies  and  tank  straps  were  installed  on  the 
fixture.  The  aseoolated  tubing  and  fittinge  were  made  to 
production  length  and  configuration. 

A  3000  PSIO  Helium  supply  and  a  Conax  Valve  for  pressuriza¬ 
tion  was  installed  to  simulate  aotual  missile  configuration. 

The  etraps  were  mounted  on  a  draw  bar  and  latchea  were  mounted 
on  a  frame  which  approximated  the  spring  constant  of  ths  missile 
booster.  The  capability  to  apply  preloads  to  latch  and  strap 
assembly  as  well  as  calculated  flight  load  was  provided  for. 

The  etrape  were  instrumented  with  strain  gauges  to  measure 
tension  loads.  A  load  cell  on  the  strap  draw  bar  was  used  to 
measure  flight  load  applied. 

Zero  time  for  all  separation  sequence  testa  was  established  as 
the  signal  voltage  to  fire  the  Conax  Valve.  Oscilligraph 
recorders  and  visual  gauges  were  used  to  record  all  data. 

Data  recorded  for  all  tests  were  Release  time.  Release  Pressure 
and  total  load. 

The  limitation  of  the  test  stand  was  its  inability  to  transfer 
load  from  one  latch  to  another  in  the  event  of  failure.  For 
etatlo  teats  plannsd  this  was  not  a  critical  limitation. 

TESTS  PERFORMED: 

A.  LATCH  PRE-LOAD  CHECKOUT.  Pour  separate  mechanics  were 
used  to  adjust  the  preldads  in  the  latch  assemblies. 

Standard  production  tools  were  used  and  Technical  Order 
procedures  were  followed.  Each  adjustment  was  recorded 
per  the  test  plan. 

The  results  showed  a  wide  variation  in  preloads  dus  to 
operator  technique.  To  facilitate  testing  a  minimum,  mean 
and  maximum  preload  was  calculated. 

B.  OPERATIONAL  SEQUENCE  TEST.  To  define  the  effeot  of  standard 
adjustment  methods  on  latch  performance  a  production  line 
mechanic  *as  used  to  adjust  latch  preloads  per  T.O.  instruc¬ 
tions.  The  calculated  flight  loads  were  applied  and  a 
separation  eequenoe  was  performed. 
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8*0  Continued 

All  la.chei  opened  witnin  .004  seconds  of  each  other* 

The  average  time  vae  .010  eeoonde  and  a  maximum  of 
1600  PSIC.  The  reaulta  were  within  speoified  allowanoea 
and  indicated  the  preload  variation  did  not  affect  the 
system  performance. 

C.  A  SERIES  OP  OPERATIONAL  SEQUENCE  TESTS  were  completed 
naing  minimum,  mean  and  maximum  preloada  eatabliahed 
from  adjustment  checkout  reaulta.  The  firat  two  teata 
were  run  with  nominal  calculated  flight  loade  applied. 
Maximum  total  load  wae  9270  lba. 

The  next  two  teata  were  with  1.6  factor  on  flight  loada. 

Thia  waa  to  aimulate  maximum  oonditiona. during  ataging. 

The  maximum  total  load  on  one  latoh  waa  10408  lba. 

The  teat  reaulta  for  all  runa  ahowed  no  aignifioant  change 
in  performance  of  the  separation  latoh  system. 

On  the  laat  teat  a  failure  of  two  latch  piaton  rorer  plate 
attaohmenta  allowed  the  piatona  to  be  ejeoted  from  their 
houeinga.  The  other  two  latoh  piaton  cover  plates  remained 
intact,  though  they  were  defo~med. 

Since  the  latch  separation  system  normally  only  performs 
once  at  missile  staging  and  these  had  operated  four  timea 
under  severe  loading  it  wae  felt  that  thie  was  not  a  failure 

mechani am. 

D.  To  assure  reliability  and  to  investigate  the  failure  further 
a  eeriea  of  apecial  tests  were  performed.  Two  aluminum 
cover  plates  were  replaced  with  steel  eover  plates,  to 
measure  relative  deflectiona  and  performance.  Ten  main¬ 
tenance  cycles  were  performed.  A  GN  pumping  unit  uaed 

in  the  factory  provided  preaauri tat i on . 3000PSIG  was  applied 
elowly  and  held  for  fivo  minutes  each  time.  After  ten 
oyolee  were  completed,  two  eeparation  eequences  were  per¬ 
formed.  The  aluminum  plates  defleoted  and  deformed.  The 
steel  plates  did  not  deform.  No  failure  ooourred. 

It  was  found  that  attaching  screws  were  changed  from  AN  to 
NA3  by  Engineering  direction  on  produotion  artlolee. 

To  assure  reliability  of  the  old  hardware,  aluminum  cover 
plates(type  AN  sorews,  were  installed  on  all  latches. 
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Continued 

Upon  inepeotlon  of  a  production  latoh  assembly  Q.C.  found 
the  latoh  an  radius  was  not  par  print*  This  oaused  a 
eompreesiwe  load  and  made  the  latoh  diffieult  to  engage. 

A  aeoond  random  specimen  was  found  to  be  similar  and  had 
been  rejeoted  at  the  test  stand* 

In  addition  to  the  hardware  and  cower  pints, the  effeot  of 
this  oondition  on  separation  latoh  performance  was  included* 
The  two  specimens  were  mounted  in  the  fixture  with  two 
nominal  speoimena.  Ten  maintenance  pressuri xatl on  cycles 
wsre  completed.  Maximum  loading  was  applied  and  the 
separation  sequenoe  was  performed.  The  test  was  repeated 
again.  No  abnorral  results  were  found  in  either  test.  The 
out  of  tolerance  specimens  operated  within  specified  time 
allowances.  The  aluminum  oowers  deformed  but  no  failures 
ooourrsd. 

F.  LINE  RESTRICTIONS  of  80)1  and  60%  were  orificed  into  system 
tubing  to  simulate  crimped  lines.  Ths  latch  system  was 
loadsd  to  nominal  condition  and  ths  Separation  sequenoe 
was  psrformed. 

No  abnormal  results  were  recorded.  The  system  funotioned 
within  speeified  allowances. 

0.  MECHANICAL  PROBLEMS  TEST.  To  determine  the  effeot  of  hawing 
the  latch  shear  plates  installed  improper,  each  of  the 
four  latchee  were  used  to  build  in  warioua  possible  shear 
plate  interferences.  The  latch  system  was  loaded  to  nominal 
oondition  and  the  separation  sequence  was  performed.  No 
abnormal  resulte  were  recorded.  The  system  funotioned 

within  specified  allowance.  The  shear  plates  wsre  driwen 
out  of  interference  by  the  latch  arm  in  each  case. 

B.  LATCH  TOLERANCE  BUILD  UP.  To  determine  the  effed  f  a 
possible  bottoming  of  latch  piston  before  latch  arm  is 
free  an  interference  of  .016  was  created  in  two  latohes. 

The  other  two  latchee  were  used  as  comparisons. 

The  latoh  system  was  loaded  to  nominal  oondition  and  the 
separation  sequenoe  was  performed.  No  abnormal  results  were 
retarded.  the  system  operated  within  speoifisd  allowances. 
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Conti  lived 
CONCLUSIONS > 

Tbo  noainal  Holloa  supply  pressure  is  2600-2800  PSIO  at 
staging  asqusnes  tins.  Tho  noainal  unlatoh  tias  required 
la  *020  ♦  .010  seeonds  as  defined  by  design  and  test 
paraaetere. 

None  of  tbs  test  conditions  imposed  required  aore  than  2200  1'SIQ 
or  longer  than  .024  £  .004,  eeoonds  time  to  unlatoh.  The  separ¬ 
ation  latoh  eystea  perforaed  within  aooeptable  tolerance. 

It  was  eoneluded  that  the  latoh  eystea  is  adequate  for  all 
known  loadings  and  will  perfora  wren  under  adverse  toleranoe 
conditions. 

RECOMMENDATIONS! 

No  further  testing  of  the  separation  latch  eystea  ie  deemed 
neoeeeary. 


Ae  an  improvement  type  effort  the  cover  plate  and  ite  attachment 
oould  be  studied  for  possible  re-design. 

For  future  tests  at  Point  Loaa  the  cover  plates  uhould  be 
replaced  with  steel  plate*  to  preclude  failure  of  the  cover 
plate.  The  repea. ed  funotion  of 'latches  during  drop  teste 
will  eause  the  oover  plate  failure. 

As  a  seoond  approach  cover  plates  should  be  changed  after  eaeh 
test. 

The  separation  latoh  systea  will  be  instruaented  during  Point 
Loaa  testing  at  the  seas  discreet  points,  the  data  oolleoted 
ehould  be  oo-related  to  etatie  test  data* 
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TEST  SETT  UP: 

Four  latch  assemblies  and  sustainer  tank  straps  were  procured 
from  production  faoility.  The  tubing  for  Helium  supply  was 
made  to  production  configuration  including  sizes,  fittings, 
bends  and  lengths.  All  connections  were  torqued  per  27-82040 
tubing  drawing,,  A  one  cubic  foot  -  3000  PSIG  Helium  bottle 
supply  source  and  a  Conax  manifold  for  oontrol  was  installed. 

The  fixture  was  designed  to  allow  preloading  of  latch  and 
strap.  The  spring  constant  of  the  booster  in  the  latch  area 
was  simulated  to  allow  the  pro-load  to  act  similar  to  the 
missile  configuration,  applying  a  compressive  load  to  structure 
and  Station  1133  ring. 

The  latch  strap  hook  slot  was  strain  gauged  to  record  the 
tension  load  applied  by  the  preload  and  the  flight  loads. 

The  strap  was  mounted  to  a  draw  bar  which  simulated  station  1133 
ring.  This  bar  was  attached  to  a  load  cell  and  Hydraulic  ram. 
Flight  loads  were  applied  by  the  pulling  force  of  the  hydraulic 
ram  simulating  a  tension  load  which  is  additive  to  the  preload. 
This  load  i«  reacted  by  the  latch  hook  and  tends  to  relieve 
compression  at  the  1133  station. 

To  measure  pressure  in  latch  piston  at  release  a  transducer 
was  installed  at  each  latch  inlet  port.  The  load  cells, 
strain  gauges  and  pressures  both  Helium  supply  and  release 
pressure  were  recorded  on  oscilogrnph.  Load  cells  and  strain 
gauges  were  also  rend  on  visual  meters  for  adjustment,  monitoring. 

The  Conax  valve  squibs  used  for  all  teBtB  were  specimens  that 
had  exceeded  shelf  life,  (This  did  not  effect  test  results). 

Each  latoh  and  strap  assembly  was  a  separate  unit.  All  four 
latch  assemblies  were  tied  to  a  common  presfure  source.  The 
capability  to  transfer  load  in  case  of  failure  was  not  inoluded. 

In  all  teats  different  conditions  of  adjustment  loads  and  teat 
tolerances  could  be  upplied  to  the  four  samples  independently 
and  comparative  data  reoordedo 

A  complete  description  of  the  set  up  and  illustrations  of  ths 
tsst,  sts.u«!  ars  included  in  ths  Tsst  Laboratory  report  27B3403. 
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3*0  Continued 

The  flight  loads  used  were  calculated  to  simulate  the  same 
loading  as  is  planned  for  the  Point  Lona  test  program.  A 
severe  oondition  of  1.5  times  the  caloulated  values  was 
inoluded  for  aaxinusi  loading  during  the  test  series. 

Zero  time  for  all  teats  was  the  voltage  signal  to  the  Conax 
valve . 

DISCUSSION: 

The  test  setup  as  designed  and  fabricated  functioned  very  well. 
The  limitation  of  not  being  capable  of  transfering  loads  from 
latoh  to  latch  did  not  effect  test  data  or  results. 

The  instrumentation  and  recorders  provided  aoourate  results  in 
most  cases.  The  fixture  setup  allowed  inolusion  off  all  test 
parameters  without  compromising  test  results. 

In  conclusion  the  test  sot  up  fa  considered  adequate  to  duplicate 
atatio  conditions  required  for  test. 
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TEST  PROGRAM; 

LATCH  PRELOAD  CHECK  OUT 


Objective  i  Determine  the  variation  in  pre-loads  applied  due 
to  different  personnel  and  use  of  standard  adjustment  tools 
and  procedures.  Calculate  a  minimum,  mean  and  maximum  pre¬ 
load  that  oan  be  oxpeoted,for  use  in  test  sequsnoe. 

Define  any  problem  which  may  exist  the  present  methods  and 
tools. 

Test  Set  up:  The  standard  tool  gauges  and  teohnioal  manual 
prooedure  were  provided.  One  man  from  the  missile  assembly 
line  was  brought  in -two  Engineering  Mechanics  and  one  engineer 
were  also  utilised. 

Each  man  made  a  pre-load  adjustment  to  the  four  latohes  and 
eaoh  adjustment  was  recorded.  This  provided  alxteen  data 
points. 

Test  Results!  The  applied  preloads  varied  when  different 
people  made  the  adjustment.  The  difference  on  eaob  latoh 
was  not  repeatable. 

The  following  is  a  table  of  minimum  -  maximum  preload  range 
established  for  eaoh  latch. 


Q-l 

Q-2 

Q-3 

Q-4 

MAx. 

6720 

7075 

7400 

6830 

Min. 

4325 

6075 

4475 

3050 

Range 

2395 

2000 

29  25 

3780 

It  was  notsd  that  each  latch  had  a  minor  differenoe  in  oontaot 
point  with  strap.  The  line  of  action  also  varied.  This  con¬ 
tributed  to  the  variations  found  more  than  the  operator  teohnique* 

Interferenoe  of  the  latoh  arm  with  its  strap  was  noted.  This 
latob  could  not  be  engaged.  It  was  removed  prior  to  test 
pre-load  applications. 

A  minimum  (3050  lb),  mean  (6600  lb)  and  maximum  (70001b)  test 
preload  was  established  for  further  tests.  The  loada  seleoted 
provided  a  range  whloh  oould  bo  used  for  comparison. 
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4.0  CONTINUED 

CONCLUSIONS i 

Preload  tools  were  adequate.  Operator  efficiency  can  cause 
variations.  The  largest  contribution  to  variations  is  the 
line  of  action  of  the  latch  assembly  and  its  relative  location 
to  the  strap  connection  duo  to  tolerances. 

Subsequent  tests  showed  that  the  letch  hook  line  oontaot  with 
strap  slot  edgs  yields  the  strap  edge.  This  tends  to  even  tut 
the  preloado 

4.2  OPERATIONAL  TEST: 

Objective:  Establish  the  basic  operating  characteristics  of 
the  separation  lattrh  system  when  standard  production  preload 
adjustment  methods  are  used  and  nominal  oaloulated  flight  loads 
ire  applied. 

Test  Set  up:  A  production  line  mechanic  adjusted  the  four  latches 
using  standard  tools  and  Technical  Order  procedure.  Calculated 
flight  loads  were  applied  in  accordance  with  test  plan.  Loads 
were  recorded  prior  to  separation  sequence.  The  separation 
sequence  was  performed.  Release  time,  pressure  and  loads  were 
reoorded. 


Teat  Result :  All  latches  released,  visual  observation  revealed 
no  problems.  The  data  was  reviewed  and  is  tabulated  below. 


Quad 

Total 

Pr  e 

Re  1 e ass 

Re  lens* 

Supply  Pressure 

Load 

1  o  ad 

Time 

Pressure 

PSIO 

Lbs 

Seconds 

PSIG 

1 

7035 

(Min) 

0.020 

1676 

2600 

2 

6790 

(MeanJ 

1  0.018 

1200 

3 

7690 

(Max . , 

1  0.0197 

11676 

4 

8220 

(Mean; 

(  0.0217 

1800 

The  time  differential  from  first  to  last  latoh  release  was  .004 
seconds, 

CONCLUSIONS: 

The  system  functioned  within^  Acceptable  tolerances.  The  release 
pressures  were  below  safe  limits.  The  .004  time  span  is  comparable 
to  previous  test  data. 
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4.0  Continued 

The  variation  in  preload  settings  dus  to  operator  technique 
and  latch  line  of  contact  did  not  cause  any  significant 
problems  or  time  delays. 

This  test  established  the  normal  latch  system  performance  to 
be  used  for  comparison  with  subsequent  tests. 


4.3  SEPARATION  SEQUENCE  TESTS 

Objectives :  Define  operational  characteristics  and  determine 

possible  failure  modes  of  the  latch  system  with  minimum, 
mean  and  maximum  preloads  applied.  Tests  conditiono  to  inolude 
two  separation  sequences  with  nominal  calculated  flight  loads 
applied  and  two  separation  sequences  with  1.5  nominal  calculated 
flight  loads  applied  to  determine  affect  of  maximum  oAloulated 
loads  on  the  system's  performance. 

Test  Set  Up:  The  four  latches  designated  Quad  1  thru  Quad  4 
were  preloaded  by  measuring  load  applied  during  adjustment  with 
the  etrap  strain  gauge  meter.  The  flight  loads  were  applied  by 
the  Hydraulic  ram  and  measured  from  the  load  cell  meter. 

The  total  load  was  read  on  the  strap  strain  gauge  meter.  The 
eeparetion  sequence  was  performed.  The  following  data  waa 
recorded. 


Quad 

Total 

Release 

Release 

Supply 

Load 

Time 

I’rossure 

Pressure 

Lbs 

Seconds 

PS  I G 

PS  10 

Q1 

4375 

.018 

13  20 

2000 

Q2 

7  286 

.018 

1500 

Q3 

0  270 

.021 

1850 

Q4 

7315 

.021 

1810 

The  time  differential  from  first  to  last  latch  release  was 
.003  seconds .  < . 

The  system  was  readjusted,  pressurized  and  the  test  was  ran  again. 
No  significant  ohangs  in  performance  was  noted. 

The  second  series  of  separation  sequence  tests  used  the  same  test 
sst  up.  Th#  calculated  flight  load  times  1,5  f  :ctoir  was  applied* 
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Continued 

The  separation  sequence  was  performed,,  Release  time,  pressure 
and  load  were  recorded,, 


Tabulated  below  is  the 


Quad 


Run 


Tottl 
Load  lb. 


Rel.  Time- 
Sec. 


Rel.  Press 
PSIO 


Quad  I 


5039 


.018 


1300 


8039 


,0185 


1300 


*  Cover  plate  attachin 
was  ejected. 


comparative  data  from  both  runs: 


Quad 

2 

Quad  4 

1  j 

2 

1 

2 

1 

2 

8177 

8177 

10406 

10408 

8222 

8222 

.018 

.021 

.016 

.027* 

.016 

BB 

HP 

■  Milt 

mm 

■ 

1700 

2000* 

g  hardware  failed  and  aotuator  piston 


TEST  RESULTS: 

The  first  run  at  maximum  loading  ehawd  no  significant  change 
from  normal  operation.  No  problems  were  recorded. 

The  second  run  was  completed  and  all  latches  released.  The 
Quad  3  and  4  pistons  were  ejected  when  the  aluminum  oover  plates 
on  the  piston  housings  failed.  The  attaching  sorews  were 
severed. 

Even  with  the  failure  the  separation  sequence  was  completed 
within  acceptable  limits. 

CONCLUSIONS: 

The  separation  latch  system  will  function  adequately  even  when 
maximum  calculated  flight  loads  are  applied. 

The  failure  of  the  soverplate  and  its  attachments  were  oaused 
by  fatique  due  to  excessive  staging  sequence  loading  eyoles. 
Special  teats  ware  set  up  to  assure  tbs  reliability  of  the 

system. 
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4.0  CONTINUED 

i 

4.4  SPECIAL  TEST-COVER  PLATE  RELIABILITY: 

Objectives :  To  determine  the  defleotion  rate  of  the  aluminum 
platee  and  the  resulting  effect  on  ite  attachment  hardware 
versus  steel  oorer  plate  deflection* 

Perform  teste  to  assure  that  the  system  was  reliable  after 
being  aotuated  several  times  during  installation  and  maintenance 
prior  to  actuation  at  staging.  Test  Set  up:  two  standard 
aluminum  oover  plates  and  two, one/eight  thiok  4130  steel  cover 
plates  were  installed  using  NAS  Screws.  A  gaseous  nigrogen 
supply  pumping  unit  was  connected  to  the  manifold  of  the 
separation  latoh  supply  system.  The  same  unit  is  used  during 
factory  maintenance.  Dial  indicators  were  installed  to  measure 
defleetions  in  one  aluminum  oover  plate  and  one  steel  oover 
plate. 

Using  the  GN„  pumping  unit  ten  actuations  of  the  release  pistons 
were  accomplished,  per  stendard  practice,  3000- PSIG  was  applied 
slowly  and  held  for  five  minutes  for  each  actuation.  Defleetions 
were  recorded. 

Upon  completion  of  the  ten  cycles  the  GN^  supply  was  disconnected. 
The  Helium  souroe  was  reconnected.  The  supply  pressure  was  set 
at  3000  PSIG.  The  latches  were  adjusted  to  minimum,  maximum  and 
mean  preloads  and  1.5  flight  loads  were  applied. 

The  separation  eequenoe  was  performed.  Release  time,  pressure 
and  loads  were  recorded.  The  system  was  eet  up  again  and 
adjusted  in  the  same  manner.  A  eeoond  separation  sequence  was 
performed. 

Test  results:  The  maintenance  cycles  showed  .005  defleotion  of 
aluminum  and  .002  defleotion  of  the  steel  when  3000  PSIG  was 
applied.  Both  indicators  returned  to  aero  after  eaoh  oyole. 

No  permanent  eet  occurred. 

The  separation  sequence  tests  shoved  that  the  aluminum  deflected 
•02  on  the  first  aetuation  and  .040  on  the  ooeond  aotuation. 

The  steel  deflodtion  was  very  minor.  No  failure  oeeurred. 

The  release  times  and  preasures  were  within  aooeptable  limits. 

CONCLUSIONS: 

No  significant  differenco  in  performance  was  noted.  Further 
study  of  the  problem  indieated  that  tests  4.0  should  bs  run 
is  verify  all  eonf iguratlon  problems. 

» 
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4.0  (JNTINUED 

4.8  SPECIAL  TEST  -  HARDWARE  TOLERANCES  AND  COVER  PLATE: 

.  Tolerance  Problem:  The  latch  arm  part  number  27-45403-9  had 
a  .50  Had.  instead  of  the  .09  rad.  called  out  on  the  print. 

This  variance  caused  the  latch  to  require  excessive  force  to 
engage.  Tlis  interfered  with  the  latch  strap. 

Another  latch  assembly  was  rojocted  at  the  test  stand  because 
it  would  not  engage  using  normal  installation  techniques. 

An  investigation  of  the  problem  was  initiated.  It  was  found 
that  the  detail  machine  planning  did  not  include  final 
machining  of  the  109  radius.  This  allowed  a  variance.  Latches 
an  assembled  missiles  had  this  variance. 

It  was  found  that  NAS  1100  screws  had  replaced  AN  600  screws 
called  out  on  Engineering  drawing.  This  was  done  by  Engineering 
Standards  direction.  Since  some  latches  in  the  field  may  have 
AN  600  screws  securing  the  covor  plate  the  condition  was  included 
in  the  test. 

Test  Objectives:  Determine  the  capability  of  AN  500  screws  to 
retain  the  piston  cover  plate.  Determine  the  effeot  of  the 
tolerance  on  the  function  of  the  separation  system  under  maximum 
calculated  flight  loading. 

Test  Set  up:  The  two  out  of  tolerance  specimen?  were  mounted  in 
the  test  fixture.  The  other  two  latches  were  used  for  comparison 
during  tests.  Extreme  force  was  required  to  engage  the  out  of 
tolerance  latches.  The  latches  all  had  aluminum  cover  plates  and 
AN  600  attaching  screws  installed.  Dial  indicators  were  mounted 
on  all  four  latch  cover  plates  to  indicatea  defleotions  when 
latches  were  pressurized.  Ten  maintenance  pressurization  cycles 
were  completed  at  3000  PSI . 

The  latches  were  adjusted  and  flight  loads  applied.  The  separation 
sequence  was  performed.  Releaao  time,  pressure  and  cover  plate 
deflections  were  recorded. 

The  system  was  set  up  again  and  the  separation  sequenoe  was 
performed.  Release  time,  pressure  and  cover  plate  defleotions 
recorded. 

Teet  Results;  No  significant  variation  in  performance  was  noted 
tn  either  teat.  The  cover  plates  deformed  progressively  but  did 
not  fail. 
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The  available  data  ia  tabulated  below  for  both  rune* 


QUAD. 

I  * 

IBM 

Ubm 

.RUN 

2 

Kfl 

Ba 

El 

Kir 

Total  Load  Lbs 

94'  3 

7422 

7077 

6889 

Rel.Time  Sec* 

■ 

.022 

.019 

.020 

.016 

Rel. Press*  PSIG 

[QQ 

19  20 

|Tm| 

1500 

1425 

Supply  Preas  PSi§ 

3000  PSIG  He 

*  Out  of  toleranoa  latch  inatalled 
A  Nominal  toleranoa  apeciaien 

*  Looaa  tolerance  specimen. 

CONCLUSIONS: 

The  AN  500  acrewa  are  adequate.  The  toleranoea  did  not  effect 
the  performance  of  the  system.  No  rework  of  latohee  now 
inetalled  ie  neceeeary. 

RECOMMENDATIONS: 

Aa  an  Improvement  the  uae  of  atoel  cover  platea  could  be  atudied 
however,  the  reaultm  of  theae  teata  indicate  that  a  deaign  change 
ie  not  neeeseary. 
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4.0 


4.0 


4.7 


\ 

CONTINUED 

PRESSURIZATION  LINE  RESTRICTIONS: 


Objective:  Determine  the  operating  characteristic*  of  the  separation 
latch  system  if  one  line  ban  an  obstruction  or  crimp  in  it. 

Teat  Set  up:  Installed  on  80jt  flow  restriction  in  latch  supply 
line  Quad  I.  Installed  a  50^  flow  restriction  in  latch  supply 
line  Quad  4.  This  pr  ovlded  a  restriction  inoeach  separate 
branch  line  of  the  system. 

All  latches  were  adjusted  to  the  mean  preload  value  and  nominal 
flight  loads  were  applied. 


The  separation  sequence  was  performed.  Release  time,  pressure 
and  loads  were  recorded. 

Test  Results:  No  change  in  performance  was  recorded  in  either 
1 atoh . 

Conclusion:  The  separation  systom  will  function  normally  with 
au  extreme  obstruction  in  the  line. 


In  view  of  the  results  no  furthor  runs  were  mads.  One  mors 
planned  run  was  cancel lod0 

MECHANICAL  INTERFERENCE: 

Objectives:  Several  inspection  reports  investigated  showed  that 
the  latch  shear  plato  could  be  improperly  installed.  IR  906704 
from  the  130F  archives  was  one  of  those. 


Dstermine  the  effeot  of  various  possible  i  nterf erenoea  on  the 
operating  characteristics  of  the  sopar&tion  latoh  system. 

Teat  Set  Up:  The  shear  plate  on  each  of  the  four  latoh  assemblies 
was  installed  to  provide  possible  i nterf crencos  • 

Q-l  .10  interference  horizontally 

Q-2  Retainer  pin  installed  backwards 

Q-3  Leg  of  shear  plate  bent  to  cover  latch  arm. 

Q-4  Shear  plate  sprung  to  0am  in  piston  area, 

Ths  latohea  were  adjusted  to  the  mean  preload  and  flight  loads 
were  applied.  The  separation  sequence  was  performed.  Release 
time,  prsasur*  and  loads  reoorded. 


16 


375-1-64/362 


4.0  CONTINUED 

Teat  Results:  In  each  case  the  performance  of  the  latoh  release 
and  pressure  required  did  not  change . ai gni f i cantly.  The  syatsm 
performed  within  allowable  tolerances<> 

Cone  1 uel on :  Shear  plate  i nte r f e r ence a  will  not  cause  a  latoh 
system  fai lure . 

4.8  LATCH  TOLERANCE  BUILD  UP  l 

Ob.leotlve :  Determined  the  effect  of  an  interference  of  the 
actuator  piston  and  the  latch  arm  at  time  of  separation.  This 
would  be  due  to  the  piston  stroke  bottoming  prior  to  clearing 
the  edge  of  the  latch  arm.  The  cause  of  interference  would  be 
due  to  possible  tolerance  build  ud. 

TeBt  Set  Up:  Removed  two  lutches  from  the  test  fixture,,  Shims 
were  installed  to  limit  the  piston  stroke  bo  that  a  .016  inter¬ 
ference  was  obtained.  The  latch  could  be  latched  by  hand  but 
once  latched  would  not  release  with  hand  tools  used. 

Both  latches  were  reinstalled.  The  four  latches  were  adjuatod 
to  the  mean  preload  and  nominal  flight  loads  were  applied.  The 
separation  sequence  was  performed.  Release  time,  pressure  and 
load  was  recorded. 

The  system  was  set  up  again  and  the  sequence  performed  a  ssoond 
time. 

Test  Resul ts :  No  change  in  normal  performance  was  recorded 
in  either  latch.  Visual  inspection  showed  that  the  foros  of 
tho  latch  arm  extruded  the  latch  arm  edge  past  the  point  of 
interference . 

The  data  collected  for  both  rune  was  relatively  the  same. 


The  results  are  tabulated  below: 


WUAD 

I 

yUAD 

‘1 

yiJAR  3 

yUAD  4 

Run 

1 

•) 

1 

2 

1 

2 

1 

2 

Tot.  Load 

6826 

'68  25 

7385 

7285 

7770 

7770 

7316 

7318 

Rel  Time 

.0235'  .023 

.0182  JD 1 7 

.021 

.018 

_ * 

.018 

Rol .Pres 

1846 

_ 

1815 

- - — 

1410 

1425 

1700 

1606 

■  ■  —  — 

1515 

*  Invalid 

Conclusions:  The  force  of  the  latch  arm  will  overcome  any 

possible  interf trance. 
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